C 8 H 16 Cl 3 NO 2 , monoclinic, P21 (no. 4), a = 9.1804(5), Å, b = 19.4133(10) Å, c = 13.9191(7) Å, β = 90.593(3)°, V = 2480.6(2) Å 3 , Z = 8, Rgt(F) = 0.0605, wR ref (F 2 ) = 0.1387, T = 296(2) K.
: Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ).
Atom
x y z U iso */Ueq Cl1 −0.0416(2) 0.74558 (11) 0.38100 (18) 0.0533(6) Cl2 −0.1031(2) 0.72644 (10) 0.17835 (17) 0.0464(5) Cl3 0.19028 (18) 0.74415 (9) 0.24514 (14) 0.0346(4) Cl4 0.48392 (19) 0.31158 (9) 0.36335 (13) 0.0337(4) Cl5 0.70476 (16) 0.31718 (8) 0.51192 (12) 0.0260(3) Cl6 0.40384 (19) 0.32273 (9) 0.56281 (14) 0.0356(4) Cl7 0.38638 (19) 0.34106 (10) 0.10267 (13) 0.0359(4) Cl8 0.67175 (17) 0.30574 (9) 0.03859 (13) 0.0312(4) Cl9 0.4305 (2) 0.30275(9) −0.09573 (13) 0.0374(4) Cl10 −0.0458 (2) 0.74599(9) −0.14238 (13) 0.0372 (4) RT-InGaAS-detector; 4000-70 cm 
Experimental details
The data collection followed the standard procedures of the APEX2 user interface. For data integration and reduction a strategy using the narrow frame algorithm for 3D profile modelling was applied [2] . Structure solution and completion of the structural model was performed using the SHELX software package [3, 4] . Hydrogen atoms were included in last stages of refinement using a riding model with constrained U iso parameters [4] . It should be noted that the Flack parameter determined using 4522 Parsons' quotients [7] was 0.12 (2) for this Cl-containing structure measured using Mo radiation. Despite significant deviation from zero, no inversion twin was refined.
Comment
Some simple diisopropylammonium (dipH) salts have attracted attention as ferroelectric materials [8] [9] [10] [11] [12] [13] . The aforementioned studies almost exclusively focused on some of the corresponding halogenides. Newer developments point to dipH salts based on oxygen-containing counter anions like perchlorate [14, 15] or trifluormethylsulfonate to provide interesting physical properties [16] . For the dipH perchlorate [17] , as well as for the methanesulfonate [5] , we have presented some basic structural features many years ago. Generally, the structural chemistry of simple dipH salts dates back in the ninetys of the last century [18] . The dipH halogenides and some other directly related salt structures, which were characterized, all feature hydrogen bonded chains [19] [20] [21] [22] [23] [24] [25] [26] [27] . Even though the physical properties associated with temperature depending phase transitions have only been recently reported, the fact that this class of compounds exhibits polymorphism for almost each compound has been shown earlier.
{chloride: [18, 20] ; bromide: [22, 23] ; iodide [24, 25] }. Furthermore, dipH salts are able to incorporate various solvent molecules [26] [27] [28] . This contribution forms part of our longstanding interest in hydrogen-bonded dipH halogenides and pseudo halogenide [19, 22, 24, 26] , dipH salts with oxygencontaining counter anions [5, 17, 29] and a limited number of dipH halogenidometallates [30, 31] . Furthermore, hydrogenbonded trichloroacetate salts are also materials with interesting properties [32] [33] [34] . Many of the chain-type hydrogen bonded polymers like dipHI, dipHCl, dipHBr, dipH[HF 2 ] etc. crystallize in the space group P212121. In these structures hydrogen-bonded chains run along two crystallographically axes and thus are perpendicular to each other. Form a structural point of view the already reported structure of diisopropylammmonium trichloroacetate (dipH TCA) exactly features such hydrogen-bonded, perpendicularily crossed chains [35] . We here report a second polymorph of dipH TCA. The asymmetric unit contains four crystallographically independent dipH cations and four TCA counter anions (cf. the figure) . Similarly to other dipH salts, hydrogen-bonded chains of cations and anions are formed. The N· · · O distances within these hydrogen bonds fall in the narrow range of 2.777(7)−2.811(7) Å. The graph set descriptor for the hydrogen bonding motif in the title structure is C 2 2 (6) [36] . Anions and cations are both ordered and their geometric parameters are all in the expected ranges. The isopropyl groups are individually rotated around the C-N bonds to fill the needs of packing, which is typical for the dipH salts.
To verify that the Z′ = 4 situation is true we furthermore analyzed some key features of the title structure. In detail, the two crystalllographically independent chains (chain 1: N1, N2, O1-O4; chain 2: N3, N4, O5-O8) feature significantly different geometries (cf. figure [1] ). For example the N· · · N distances in chain 1 are 5.059(7) and 5.082(7) Å, whereas the corresponding distances are 4.944(7) and 4.941(7) Å in chain 2. The same is true for the N· · · N· · · N angles [chain 1: 129.7(1)°; chain 2: 136.5(1)°]. We had proposed that the general rules of hydrocarbon chain packing [37] can be retrieved sometime in the packing of a dipH salt [17] . Obviously, in the case of the title structure, optimization procedures during the crystallization process lead to a packing with Z′ = 4.
The comparison of the asymmetric unit of the title structure with the orthorhombic polymorph 1 shows that the content is doubled. Another obvious difference of the title structure compared to the orthorhombic polymorph 1 of dipH TCA [34] is that in the polymorph 1 one crystallographically independent TCA anion shows disorder of the CCl 3 group, whereas the other one appears ordered. The most interesting observation is, that the hydrogen bonded chains run both along the crystallographic a direction in the title structure which is in glaring contrast to polymorph 1 in which the chains run along two directions, which are perpendicular to each other.
A solid-state phase transition between the orthorhombic polymorph 1 and the new monoclinic polymorph 2 seems unlikely given the fact that it would require a complete structural rearrangement, as the arrangement of crossed chains in 1 will not be reorganized to the parallel arrangement found in the title structure. However, it may be of interest to set up an advanced study to investigate the potential temperature and pressure dependence of structural changes for both polymorphs. Finally, it was surprising to us that in the case of dipH TCA two chain type structures are observed, whereas in the case of dipH trifluoroacetate and the corresponding pentafluoropropionate [29] as well as acetates with bulkier substituents [38, 39] , hydrogen-bonded cyclic moieties, composed of two cations and two anions, are observed.
